Water channel activity of plasma membrane affects chondrocyte migration and adhesion.
1. Recent studies indicate that the aquaporin-1 (AQP1) water channel is expressed in human and equine articular chondrocytes. The role of AQP1 in chondrocyte function has not been characterized. In the present study, we investigated the expression of the AQP1 water channel in cultured articular chondrocytes from wild-type (AQP1(+/+)) and AQP1-knockout (AQP1(-/-)) mice and characterized its function in chondrocyte proliferation, migration and adhesion. 2. Expression of AQP1 mRNA and protein was identified in freshly isolated neonatal AQP(+/+) chondrocytes. Immunofluorescence localized the AQP1 protein to the plasma membrane of AQP(+/+) chondrocytes in primary cultures. Relative plasma membrane water permeability of AQP1(+/+) chondrocytes was approximately 1.6-fold higher than that of AQP1(-/-) chondrocytes. 3. The chondrocyte proliferation rate was not affected by AQP1 deletion. However, the serum-induced transwell migration rate of AQP1(-/-) chondrocytes was markedly reduced compared with AQP1(+/+) chondrocytes (16.2 +/- 0.2 vs 27.1 +/- 0.3%, respectively; P < 0.01). Cell adhesion to type II collagen-coated plates was also significantly reduced in AQP1(-/-) chondrocytes compared with AQP1(+/+) chondrocytes (38.1 +/- 0.3 vs 51 +/- 1%, respectively; P < 0.01). 4. The results provided direct evidence that AQP1-mediated plasma membrane water permeability plays an important role in chondrocyte migration and adhesion.